By Carl Fries, Jr.
ABSTRACT Tin-bearing veinlets are exposed in a small area near Izenhood Ranch, 22 miles north of Battle Mountain, Nev. They occur in thick rhyolitlc flows of Miocene (?) age, and wood tin, found in the gravels of arroyoa that head in the surrounding rhyolite, presumably comes from other veinlets not yet discovered. The exposed veinlets are about 20 feet in maximum length and a quarter of an inch in average thickness. Parallel and reticulating veinlets form lodes 4 to 6 feet thick and 15 or 20 feet long. Virtually no cassiterite is disseminated in the wall rock.
The veinlets contain specularite, cassiterite, sanidine, andradite, cristoballte, tridymite, quartz, chalcedony, fluorite, and opal. All these minerals, except possibly cassiterite, together with topaz and pseudobrookite, are likewise present in cavities that are widely distributed in the rhyolite
The similarity of the mineral assemblage in the veinlets to that in the cavities indicates that the tin originated in the rhyolite magma, and spectrographic analyses indicate that the average rhyolite contains about 0.001 percent of tin. It is therefore believed that the incrustations were deposited in fumarolic vents along fissures formed by differential contraction during the cooling of the lavas.
There is no record of any production of tin from the area. Possibly a few tons of the metal might be produced from the exposed veinlets by narrow stoping and hand sorting. No large body of rock in the area, however, contains even 0.2 of a pound of tin to the ton; and the amount of tin recoverable would be only a small part of that shown by assay, for not all of the tin is in grains of cassiterite large enough to be concentrated by ordinary methods.
Placer deposits of commercial grade occur in small draws that head in the area where the veinlets are exposed, but as they are only a few inches thick and of small volume, they could yield only a few tons of cassiterite. There is a large area of alluvium in the valley bottom.below the tin-bearing veinlets that has not been thoroughly sampled, but a few tests indicate that the tin content of the upper 40 feet is less than 0.1 of a pound to the cubic yard. The area is roughly rectangular, extending about 2 miles 'from north to south and 3t=r miles from east to west. Only the more important part was mapped In detail. The writer, assisted by A. P. Butler, Jr., spent 3 weeks in the tin-bearing area in late July and early August 1940. The topography and geology of the area were mapped with telescopic alidade and plane table. Specimens of rhyolite, six channel samples across tin-bearing lodes and a dozen pannings of stream gravel were collected. Laboratory I/ Knopf, Adolph, Tin ore in northern Lender County, Nevada; U. S. Seol. Survey Bull. 6UO-C, pp. 125-138, 1916. ? Primary flow layering is well-developed in many parts of the rhyolite. The layers are highly irregular in strike and dip; at many places the dip changes within a short distance from nearly horizontal to vertical. Owing to the small extent of the area studied and the lack of continuous exposures, it was not possible to work out the structure of the flows in detail, The ap-U/ Emmon3, V. H., A reconnaissance of some mining camps in Elko, Lander, and Eureka Counties, Nev.: U. S. Ceol. Survey Bull. UOS, p. 35, 1910. Arsenic is absent, and sulphur appears to be absent.
The greater part of the rhyolite is unaltered. In some places both quartz and sanidine crystals show minor enlargement.
Knopf, Adolph, op. clt., p. 128.
The feldspars show internal change only at the present erosion surface, where fractures in the crystals are filled with caliche.
Red and brown iron stain is present in rock adjacent to fractures in the northeastern part of the area. Chalcedony and opal partly fill the cavities in the ground mass of the rhyolite on the upland bench below the high ridge, as indicated on plate 48.
It seems probable that the deposition of the silica was related to an old erosion or contact surface, as the quantity of silica is greatest around small remnants of the overlying basalt, and as the rhyolite in the small draws that head in this area does not contain such secondary silica. There is no such brecciation along any of the exposed fissures that carry vein material. Closely spaced, nearly parallel fractures and broken rock near the bottom of the incline shaft suggest faulting, but the movement was not along the tin-bearing fissures. Slickensides have not been found in the area mapped. largely specularite and cassiterite. In some places cassiterite is nearly or entirely absent, but specularite is present everywhere. The greater part of the cassiterite was deposited on and around specularite, but the minerals are intergrown so intimately that they appear to have been deposited at essentially the same time. The cassiterite forms tiny red, pale-yellow, or dark yellow-brown crystals, and botryoidal masses known as wood tin. It is believed that the cassiterite-bearing incrustations were deposited along the walls of fumarolic vents which probably were not major breaks. Such an origin is suggested by the discontinuity and the extreme irregularity in strike and dip of the moat favorable places indicate that no appreciable quantity of cassiterite is disseminated in the rhyolite, except very close to some of the veinlets. The amount of tin recoverable from the rhyolite, moreover, would be only a part of the small quantity present, for not all of the tin is in cassiterite that could be concentrated by ordinary methods. Some of the tin appears to be in the specularite either as a part of the mineral or as submlcroscopic grains of cassiterite, and loss of tin is high In smelting concentrates that contain much iron.
Placers
All the small draws that drain the rhyolite in the area mapped carry a little cassiterite, particularly the three large draws on the east side and the large draw on the west side.
(See plate 48.) Possibly a few tons of cassiterite could be economically recovered from these thin deposits of gravel f which are largely in pockets in bedrock and of-very small volume.
The alluvium at the base of the ridge appears to be the most favorable large area of placer ground, for it was derived mainly from the rhyolite that contains the cassiterlte-bearing veinlets.
No extensive detailed sampling of the alluvium has been done, but panning °by the writer of material excavated from the prospect pits shown on the map Indicates that the percentage of cassiterite is very small. The people who dug some of the pits report that the quantity of cassiterite is negligible. The tin content of the gravels to the depth of sampling appears to be less than 0.1 of a pound to the cubic yard.
. The alluvium apparently accumulated under conditions that
were not favorable to concentration of the cassiterite. Materi-12/ al excavated from two shafts, each 40 feet deep 'and entirely in alluvium, consists of sand and medium-sized gravel much finer 12/ Vanderburg, Iff. 0., op. cit., p. 56.
than that in the alluvium dissected and exposed in small draws closer to the ridge north of the shafts. The alluvium probably was transported during short, heavy rain storms and deposited with little sorting, so that there was no thorough separation of materials into layers. Cassiterite may, however, have been slightly concentrated at several horizons in the deposit, and the deeper unexplored gravels in the valley bottom may have accumulated under different climatic conditions more favorable to placer concentration.
Inasmuch as the deep shafts in the alluvium struck the water table, it appears that there would be a plentiful supply of water for placer operation.
O
